To measure the false positive rate of our proposed method, we simulate a multiple tissue dataset where there is no eQTL; a SNP has no effect. We consider 10,000 gene expression levels and 100 SNPs simulating a million pairs of gene and SNP. The number of tissues is four, and we use SNP data from real four tissue dataset from mouse where we have 50 individuals per each tissue. In this dataset, 34% of individuals are shared between two tissues on average, as discussed in the Results section. To generate gene expression for individuals, we use Equation (1) where σ v = σ e = 0.5. D matrix is the same as D matrix used in the four tissues analysis. We use mvtnorm package in R to generate gene expression from the multivariate normal distribution. Table 1 shows that Meta-Tissue that uses the linear mixed model to account for the correlation in gene expression between tissues has correct false positive rates. We use the significance threshold of 0.05, and Meta-Tissue FE and RE have false positive rates of 0.533 and 0.0417, respectively. We also measure the false positive rate when meta-analysis methods do not use the linear mixed model, but the linear model that assumes all tissues are independent. Table 1 shows that meta-analysis methods have inflation of false positives in this case; Meta-Tissue FE and RE have false positive rates of 0.11 and 0.097. This shows that meta-analysis methods need to consider that individuals are shared across the tissues when
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